To identify cluster of societies is not easy in subject to the availability of data. In this study, from the prospective of computational social science, we propose a novel method to cluster Chinese regional cultures. Using millions of geotagged online-gaming data of Chinese internet users playing online card and board games with regional features, 336 Chinese cities are grouped into several main clusters. The geographic boundaries of clusters coincide with the boundaries of provincial regions.
Introduction
Unlike the massive data available for natural sciences, data in social science are hard to get (Latour, 2007) . However, with the vast geotagged usage data generated by people in the web, it is possible for researchers to reveal and understanding details of both individual and social behavior with unprecedented detail (Eagle & Pentland, 2006; Girardin, Calabrese, Fiore, Ratti, & Blat, 2008; Lazer et al., 2009; Manovich, 2011) , and create and define new methods of observing, recording, and analyzing human dynamics (O'Neill et al., 2006) . With the data collected from 100 Bluetooth-enabled mobile phone users for 9 months, Nathan Eagle & Pentland make a good try to capture daily human behavior, "identify socially significant locations, and model organizational rhythms" (Eagle & Pentland, 2006) . Using the geotagged usage data of scientific paper downloading from Springer Verlag, Wang et al try to capture details of peoples' daily working behavior (Wang et al., 2013; Wang et al., 2012) .
To identify cluster of societies is not easy in subject to the availability of data.
There has been much effort to group countries into similar clusters using survey data (Brodbeck et al., 2000; Cattell, 1950; Gupta, Hanges, & Dorfman, 2002; Smith, Dugan, & Trompenaars, 1996) (Furnham, Kirkcaldy, & Lynn, 1994) . Previous studies have shown that many factors, i.e. religious and linguistic commonality, geographic proximity, and mass migrations and ethnic social capital are relevant factors in the clustering of societies (Crang & Zhang, 2012; Gupta et al., 2002; Haandrikman & Hutter, 2012; Ho & Hatfield, 2011) .
As one of the world's earliest civilization, most populous and second largest country by land area, China has diversified cultures. i.e. China has as many as 292 living languages, people in different cities usually can't standard each other if they speak dialect, especially in south China. For a long time, Chinese culture are roughly divided into two parts, south and north, along the Qinling Mountains-Huaihe River line. There are some other classifications, including three zones (the eastern, central, and western region), six economic zones (northeast, eastern, central and western economic region), etc. However, these classifications are rather rough and lack of evidence.
In this study, using a kind of novel large sample usage data, we try to cluster Chinese cultures from a new perspective. With approximately 0.16 and 0.14 million online game users, Shenzhen and Guangzhou rank fourth and fifth correspondingly. Shenzhen is the youngest big city located in the south of China and is adjacent to Hong Kong, which owns a number of factories and armies of young migrant workers. It is not strange that Shenzhen has the highest player-to-population ratio because of the plenty of young people aged from 18 to 40. It is the same condition for Guangzhou, the capital city of Guangdong (Canton) province.
Data preparation
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Results
Geographical distribution
In Table 2 , we list the top 20 cities with most QQ game players at the time of 21:00, March 11, 2013. The total number of the 20 cities is over 2.52 million and accounts for 31.82% of all QQ game players in the whole China. The nodes are concentrated in the Yangtze River delta, including Shanghai, Jiangsu province and Zhejiang province. There is also scattering distribution in some other big cities, e.g. Beijing, Tianjin, Shenyang, Wuhan, Chengdu and Nanning. For contrast, we also choose another game as control sample, which is Chinese chess. It is a popular chess game in China and without much regional feature. As Fig.   5 shows, the nodes distribution is very consistent with the general distribution shown in Fig. 1 .
Fig. 5. Geographical distribution of Chinese Chess players
So, in order to identify the interregional similarities and interregional differences, only games with distinct regional features are included.
Geographical Region Clustering
For each provincial region in China, 2-3 kinds of QQ games with regional features are selected as research samples. Finally, 61 kinds of games in total are selected from the QQ game library.
For the 376 cities in China, we record the number of players of each game in each city. Considering the population size of cities, we divide the number of players of one game by the total players of all games in the city. Because of the data missing of some regions in Hainan province, and the special status of Taiwan, Hong Kong and Macau, these areas are excluded. Finally, 336 cities in Chinese mainland are selected as research objects.
To determine the optimal number of clusters which could best distinguishes feature similarities and differences, grouping effectiveness is measured using the Calinski-Harabasz pseudo F-statistic (Caliński & Harabasz, 1974) .
In ArcGIS 10.1, CONTIGUITY_EDGES_ONLY method is specified as spatial indicating the most effective number of groups at distinguishing the features and variables. As Fig. 6 shows, the F-statistic associated with five groups is highest, which is 17.1960. Seven group with the F-statistic 17.1249 is the second-best choice. 
